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Introduction
treated the Fagraea gracilipes complex as a single variable species occurring in New Guinea, the Bismarck Archipelago, the Solomon Islands (including Santa Cruz), Australia and Fiji. He regarded this species as being represented by several variants that, although often locally distinguishable, were not worthy of formal recognition (Leenhouts 1962) . However, Smith (1988) suggested 'that nomenclatural recognition at some level may be desirable' (Smith 1988: 41) within the complex. A study of the genus for the 'Flora of Australia' and 'Flora of Papua New Guinea' projects has prompted a re-evaluation of the F. gracilipes complex.
This paper aims to bring the taxonomic problems of this complex to the attention of systematists. The current broad-species concept of this complex has largely hidden the biological reality of the entities within this group. The conclusions presented here must be regarded as tentative since they are based on inadequate data. It is hoped that plant collectors will take a renewed interest in these taxa and make collections that will help to resolve the remaining taxonomic complexities of this group.
Methods and presentation
Measurements of the morphological characters and subsequent descriptions were taken from approximately 1100 herbarium specimens (including duplicates) held at A, B (photographs only), BM, BRI, CANB, F, K, LAE, MEL, QRS, UC, US.
The distribution summary and the citation of selected specimens examined are grouped according to various regional subdivisions. The subdivisions used for New Guinea and the Solomon Islands follow Womersley (1978) , those for Queensland follow the pastoral divisions as in Contr. Queensland Herbarium 19 (1975) back end-paper. Inflorescence terminology follows Briggs & Johnson (1979) .
Discussion and taxonomic conclusions
It has proved extremely difficult to clarify the taxonomic relationships within the Fagraea gracilipes complex because of inadequate herbarium material and field knowledge. Very few additional collections of this complex have been made from New Guinea and the Solomon Islands since Leenhouts' study. Furthermore, much of the herbarium material is inadequate and so cannot even be positively identified to species level. Many specimens are sterile and frequently consist only of shade or juvenile leaves. Fertile material with juvenile leaves is difficult to identify; however, it is usually easier to identify than those that have shade leaves only. The shade leaves of some species are usually large and frequently similar in size to the nonshade leaves of other species. For example, sterile material of F. fagraeacea (s. str.) that has only shade leaves is difficult to distinguish from a specimen of F. cambagei grown in the sun. Since the fruits are fleshy, it is often difficult to estimate the shape and size of the dried fruits on herbarium specimens. The difficulty is further compounded because much of the fruiting material consists only of immature fruits, even though the collector's notes frequently appear to describe mature fruits.· Therefore, there is always some doubt about the size of fresh mature fruits. The 'apparent' overlap of morphological features, as represented by the herbarium material, is probably an artifact of collection.
Fortunately, understanding of the Australian taxa has increased significantly because of the additional herbarium material available and the opportunity for the authors to undertake field studies of the taxa. Likewise, the additional collections from Fiji have made it possible to precisely circumscribe the Fijian populations (Smith 1952 (Smith , 1988 . It is here concluded that the Fagraea gracilipes complex consists of seven taxa that should be recognised as distinct species. Six of these taxa are both ecologically and morphologically sufficiently distinct (although often difficult to assess from herbarium material) to be clearly recognised as separate species. Legitimate names are available for these six species. The seventh taxon (F. sp. (Southern New Guinea» is not f9rmally described as a distinct species because it is insufficiently well known to evaluate its taxonomic status. Although it is ecologically distinct, it is morphologically similar to F. fagraeacea s. str. (of Australia). Therefore, we have included it in the key to species, but have refrained from formally describing this taxon until more complete collections are available.
Leenhouts' delimitation (Leenhouts 1962) of the complex is similar to ours. Furthermore, he has recognised similar morphological variation within the F. gracilipes complex, but he felt that the variation was taxonomically unimportant. However, he differed from us because he included F. dolichopoda in the 'F. elata race' (= F. amabilis).
Taxonomy
Key to species Note: measurements and shape of leaves refer to mature leaves only.
1 Corolla narrowly funnel-shaped to almost tubular; mouth less than 5 mm in diameter, sometimes to 5 mm 2 Pistil 25-30 mm long; stigma exserted 5-10 mm beyond corolla mouth; leaves narrow, 1.8-4.5 mm wide; inflorescence usually 15-30-flowered, rarely as few as 3-or as many as 50-flowered (Australia, altitude 700-1350 m [Fagraea viridiflora Seem. Bonplandia 9: 257 (1861), nomen nudum. Based on Seemann 306, July 1860, Port Kinnaird, Ovalau, Fiji (BM, GH, K).] Small to medium tree, usually to 15(-25) m high. Leaves with petiole 1.5-5 cm long;
lamina narrowly elliptic to elliptic, rarely broadly so, 5.5-20 cm long, 2-8.5(-10) cm wide; base usually attenuate, sometimes narrowly acute to broadly cuneate; apex obtuse to acute or shortly acuminate; veins distinct, although sometimes faint; stipules often indistinct, split into 2 small axillary halves, which are partly ad nate to petiole. Inflorescences terminal, meta botryoidal, mostly 9-flowered; peduncles and pedicels slender; prophylls inserted c. 1/2 way up pedicels. Calyx campanulate, (2.5-) 3-5 mm long; lobes suborbicular. Corolla cream-coloured, fading to pale yellow or orange-yellow, scented, funnel-shaped (lower half tubular); tube 14-25 mm long; mouth 6-8 mm wide; lobes ± oblong, 8-10 mm long. Stamens inserted c. V2 way up tube, erect; filaments 15-25 mm long; anthers 3-4 mm long, exserted. Pistil 20-30 mm long, exserted 5-10 mm beyond mouth; stigma capitate, entire to faintly bilobed. Fruit broadly ellipsoid-ovoid, 1.5-2.3 cm long, base of style persistent, hence fruit apically beaked, waxy-white to cream-coloured at maturity; pedicel slender, becoming slightly thicker below fruit, somewhat lengthened; calyx appressed, slightly enlarged.
DISTRIBUTION: Endemic to Fiji, occurring on Kandavu, Vanua Levu and Viti Levu.
HABITAT: Occurs in dry or dense wet forest, in forest patches in grassland, and infrequently on the inner edge of mangrove swamps. Altitude from near sea level to c. 500 m.
NOTES: The populations of this species are relatively homogenous and have already been recognised as representing F. gracilipes s. str. by Leenhouts (1962) and Smith (1988) .
This species is a small to medium, often spreading tree which is morphologically similar to F. cambagei of Australia. The leaves are similar in size and shape, but the petiole of F. gracilipes is mostly longer than found in F. cambagei (1.5-5 cm long d.
2-3.5 cm long, respectively). The inflorescence is mostly 9-flowered, whereas, in F. cambagei it is up to about 30-flowered. The peduncles and pedicels are slender in F. gracilipes, whereas they are robust in F. cambagei. The flowers are similar in both species, but the corolla tube of F. gracilipes is mostly shorter than found in F. cambagei (14-25 mm long d. 20-31 mm long, respectively). The stamens are inserted about half-way up the corolla tube in F. gracilipes, whereas they are inserted in the upper half in F. cambagei. The pistil is slightly longer in F. gracilipes than in F. cambagei (20-30 mm long d. 23-26 mm long, respectively), but more importantly, the pistil is exserted 5-10 mm beyond the corolla mouth in F. gracilipes, whereas it is not or only just exserted in F. cambagei. Altitude sea level to c. 320 m.
NOTES: This species is morphologically very homogeneous. It usually has broadly elliptic to almost orbicular leaves, sometimes slightly obovate. The leaf apex is either very shortly acuminate, rounded, or sometimes retuse. The venation of the leaves is distinct, with raised veins on the lower surface. Morphologically it is somewhat distant from the other species in the complex; however, it appears to have its closest affinities with F. gracilipes. It differs from F. gracilipes by having broadly obovate to orbicular leaves whereas the former has narrowly elliptic to elliptic leaves (length to width ratio 1.2-1.7 and mostly 2.4-2.8, respectively). The leaves of F. gracilipes usually have attenuate bases whereas those of F. obtusifolia are rounded to cuneate. The inflorescences of F. gracilipes are few-flowered (usually 9-flowered), with slender peduncles and pedicels, whereas those of F. obtusifolia are usually 20-30-flowered, although sometimes as few as 9-flowered and have robust peduncles and pedicels.
BARK AND WOOD: Outer bark dark to light brown, coarsely fissured; inner bark creamcoloured with close orange circular flecks; outer wood light brown to reddish or pink-brown, hard. HABITAT: Occurs in montane to lower montane communities, usually in Nothofagusdominated forest, at 1170-2300 m altitude.
NOTES: This species is morphologically similar to F. dolichopoda, which also occurs at high altitudes in Papua New Guinea. The floral characteristics of F. amabilis and F. dolichopoda are similar, with both having relatively large flowers. However, they differ by several features. The leaves of F. amabilis are elliptic to slightly obovate, whereas F. dolichopoda has narrowly obovate to narrowly elliptic leaves «3.5-)5-8.3 cm wide and 2.1-4(-5) cm wide, respectively). There is a tendency for F. amabilis to have slightly more flowers per inflorescence than F. dolichopoda (respectively, (5-)7-15(-20)-flowered and (3-)5-7-flowered). Fagraea amabilis has larger fruits (3-3.5 cm long, rarely to 5 cm) compared to those of F. dolichopoda, which appear to be only c. Henty NGF 20838, 9 Jan 1965 (BRI 102250, CANB 194566, LAE 96726, NSW Small to medium tree, 5-20 m high. Leaves with petiole 2-3.5 cm long; lamina elliptic to obovate, 7-23 cm long, (4.5-)7-9 cm wide; base cuneate to attenuate; apex obtuse or shortly acuminate (acumen 4-7 mm long); midrib distinctly raised on lower surface; veins usually distinct although sometimes faint, rarely not visible; stipules often indistinct, split into 2 small axillary halves which are partly adnate to petiole. Inflorescences terminal, metabotryoidal, compact with a z axes only slightly diverging from a 1 axis, up to c. 30-flowered, peduncles and pedicels robust; prophylls inserted c. l/Z way up pedicel, broadly deltoid to ovate, with apex acute. Calyx 3-5 mm long; lobes suborbicular. Corolla cream-coloured, conspicuously and sweetly fragrant, funnelshaped (narrowly tubular in basal half); tube 20-31 mm long; mouth 8-12 mm wide; lobes oblong, 9-14 mm long, 4-9 mm wide. Stamens inserted in upper Vz of tube, not or just exserted; anthers 3.5--4 mm long. Pistil 23-26 mm long, not or only just exserted beyond mouth; stigma subovoid to capitate, entire to slightly bilobed. Fruit globular to ellipsoid, 1.6-3 cm long, 1-1.9 cm wide; with mature epidermis red, bright pink or white, flesh and pulp white; pedicel robust, becoming thicker immediately below fruit, somewhat le,ngthened; calyx slightly enlarged.
DISTRIBUTION: Endemic to North Queensland (Cook district), Australia.
HABITAT: Occurs as an understorey tree of coastal or near-coastal closed rainforest communities, usually in temporarily inundated or swampy soils, typically behind mangroves and on the low-lying areas of the lower reaches of creeks. Altitude sea level to 500 m, rarely to 700 m.
NOTES: This species has close affinities with F. gracilipes (q.v.) . This is one of two species that occurs in Australia. Fagraea cambagei is a coastal to near-coastal, riparian species that occurs at low altitudes (sea level to 500 m, rarely to 700 m), whereas the other Australian species (F. fagraeacea s. str.) occurs in rocky areas at higher altitudes (700-1350 m). The leaves of F. cambagei have petioles 20-35 mm long (F. fagraeacea has petioles (5-)10-27 mm long). The leaf lamina of F. cambagei is elliptic to obovate and 7-23 X (4.5-)7-9 cm (F. fagraeacea usually has elliptic, sometimes ovate or slightly obovate leaves, 5-10(-12) x 1.8--4.5 cm). The midrib in F. cambagei is distinctly raised on the lower surface and the veins are usually distinct, whereas the midrib is more or less raised on the lower surface of F. fagraeacea and the veins are usually indistinct or not visible. Although both species have meta botryoidal inflorescences, those of F. cambagei are compact with the a z axes only slightly divergent from the a 1 axis, whereas the inflorescence of F. fagraeacea is open with the a z axes strongly diverging from a 1 axis. The peduncles and pedicels of the former species are robust whereas those of the latter are slender. Although there is considerable overlap in the number of flowers per inflorescence in each species, F. fagraeacea usually has more. Fagraea cambagei has larger flowers than F. fagraeacea (calyx 3-5 mm long and 1.5-3(--4) mm long, respectively; corolla tube 20-31 mm long and 7-21 mm long, respectively, with corolla mouth 8-12 mm wide versus (3-)5-8 mm wide; corolla lobes 9-14 mm long and (3-)6-8 mm long, respectively). The fruits of F. cambagei are larger than those of F. fagraeacea (1.6-3 x 1-1.9 cm and 0.6-1.5 x 0.4-1.2 cm, respectively). HABITAT: Occurs in gallery woodlands and forests, sometimes in more open forests, frequently inundated during the wet season, at low altitudes (from 25 to 70 m).
NOTES: The lack of good herbarium collections and adequate field observations make it impossible to fully evaluate the taxonomic status of this taxon. From herbarium material, Fagraea fagraeacea s. str. (as represented in Australia) is morphologically similar to what is here referred to as F. sp. (Southern New Guinea). The differences, as summarised in the 'Key to species', appear to be trivial and it is suspected that they might not be maintained by additional collections. However, the habitat of each is sufficiently distinct to suggest that specimens from lowland gallery woodlands and forests that are frequently inundated and those from rocky mountainous rainforest communities (at 700-1350 m altitude) probably represent separate species. Additional collections and ecological observations are required so that their features can be more precisely defined.
BARK AND WOOD: Outer bark light to dark grey, irregularly vertically fissured or cracked into long rectangular flakes; inner bark cream-to straw-coloured; blaze cream-to straw-coloured, streaked or speckled with amber, aromatic (smelling like over-ripe apples -Pullen 7194); wood moderately hard and dense, yellowish to toffee-coloured;
heartwood turning pink when cut. 
